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INTRODUCTION
It is the purpose of this writing to examine and compare
the extensive, though not entirely thorough and sometimes inconclusive, 20th century research on causes underlying functional
articulation defects.
In order to make it quite obvious that this concern over
functional articulation defects is justified, it should be
mentioned that recent surveys indicate that they represent
between 75 and 80 per cent of all speech defects in the school
population.
Research seeking systematic causal patterns of defects,
as will become apparent later, has seemed to be, in some areas,
nearly as contradictory in its findings as it has been plentiful.
Definitions.

Textbook writers show a great deal of concern about

the definition of functional articulation defects.

West,

~

al.,

in the text, REHABILITATION OF SPEECH (53), suggest that there
should be a differentiation between disorder and defect, the
difference being that disorder refers to the complete speech
deviation which includes the atypical end result, and the underlying condition causing it.
end result.

Defect considers only the acoustic

However, because this is a

st~dy

of the research

into the causes of such acoustic deviations, defect will be
used consistently and all-inclusively.
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By generally accepted definition, articulation is a speech
operation achieved by stopping, diverting, or constricting the
vocalized or non-vocalized breath stream by movements of the
lips, tongue, jaw, and velum, in relation to the hard palate,
teeth, and back wall of the pharynx.
Functional has been more difficult to define.

The term

originated in the medical field, and to many has come to serve
as a catch-all for speech problems that cannot be described as
organic.

This can be clearly seen in the following from Powers'

(50) writing:
On the basis of determined or inferred
organic pathology and the lack of such,
we classify disorders of articulation
and phonation as organic and functional
respectively. (Travis, 1931, p. 196)
When no apparent organic or physiological
cause can be discovered we assume the
speech disorder to be functional and
physiogenic. (Eisenson, 1938, p. 136)
In other cases it (faulty articulation)
may not be directly attributable to imperfect structures, but rather to a disturbance in the 'functional' of these
structures and is then termed a nonorganic or functional disorder.
(Koepp-Baker, 1936, p. 231)
Powers appears to favor, and in fact speaks strongly for,
"the most precise and inclusive statement 11 which is offered by
Bender and Kleinfield (1938):
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Any noticeable deviation from the normal and
characteristic activity of any member of the
speech and vocal mechanism that is not caused
by a physical and organic impairment or change
of structure of the part or parts involved in
speech and voice production may be classified
as a functional disorder of speech. This
general connotation presupposes a healthy
nervous system, normal mentality, and a normal
physical development of the speech organs but
an improper co-ordination and control of them
during the production of speech sounds.
"The term 'functional' does not exclude the normal variation
within the population of almost all physical and psychological
traits.

Indeed, the greater part of the research which has been

done on functional disorders of articulation has been devoted to
investigating· the presence or absence of systematic differences
between functional articulation cases and normal speakers in a
series of traits, ranging from structural differences of the
speech mechanism to motor dexterity. 11 (50)
Research dealing with apparent organic problems which cause
articulation defects was omitted from this paper.

That includes

cleft palate, cerebral palsy, aphasia, and other obvious gross
organic anomalies.

Stuttering was also excluded.

Included,

however, were those minor structural anomalies which have repeatedly been examined as possible causes of so called functional
articulation defects, ie., those dealing with dentition, tongue,
palate, and lip abnormalities.

It is believed that there could

not be an adequate discussion of speech defects connnonly termed
''functional" without some attention being given to the possible
involvement of the articulators, even though positive findings
could move the defect from the functional to the organic classification.
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Overview.

While it has not been the attempt here to determine

a genesis in research in the study of speech deviations, it seems
appropriate to mention significant studies which took place very
early during this century.

For instance, an interest in the

incidence of speech defects among the school population seems
evident from a study by Conradi (11) in 1904, in which he
reported a survey of 87,440 school children in the mid-west
and north eastern United States which yielded an incidence of
2.46 per cent speech defects in that population.

It should

be noted that at that time there was not the attention given
to classification of defects that there is in present studies.
The Conradi study included all types of speech defects.
By 1916, although surveys seemed to continue to include
any type of speech defect when attempting to establish incidence,
Blanton (8) reported that from a study of 4,862 four to 18 year
old school children he was able to determine a 5 per cent figure
as those who had some speech defect.

He did, however, categorize

the various defects into stuttering, lisping, and miscellaneous.
These groups were sub-divided into severity levels of mild, medium,
and severe.

It is interesting to note that contrary to the general

trend of investigators of that time, who seemed to focus their
attention upon stuttering, that Blanton was more specific concerning lisping.

In fact, he considered the problem worthwhile

enough to list and define three classes of lisping:

SIMPLE,

caused by carelessness or bad habit placement during the interim
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of losing and regrowing the front teeth;

NEU~TIC,

caused by

a nervous condition which tended to impede normal speech functions; and, ORGANIC, caused by some abnormality concerning the
teeth and jaws, and/or the palate.
Prior to 1930 it seems that more attention was given to
therapy procedures and to specific definitions of impairments
than to particular causes of the impairments.

However, during

the 1930's research studies appeared which investigated factors
causing articulatory defects, and this concern has continued to
the present.

Attitudes in the past twenty-five years toward

the importance of causal factors have varied, but Van Riper
and Irwin (52) suggest these questions arise in the minds of
some therapists:
me?"

"What is the nature of the problem before

"Why did this person originally fail to achieve the

skills of normal articulation?"

"What factors are presently

preventing this person from uttering his speech sounds correctly?"

These questions very naturally lead to investigation and

exploration.
Measurement.

A problem of considerable importance in 100st of

the research efforts examined here should be recognized at this
point.

Quantitative evaluation of the severity of an articulation

defect has proven very difficult, consequently the studies attempting
such measurement. have depended on somewhat arbitrary systems of
numerical ratings.

This casts some doubt on the complete validity

of some findings.

An examination of the efforts to reach a usable

measurement technique seems appropriate here.
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In early severity ratings the defective speaker was judged
on the basis of the number of sound deviations in his speech.
However, it was soon realized that because some sounds occur
11¥)re frequently than others in spoken English, methods for
taking this factor into account must be provided.
During the late 1940's Wood (55) introduced a method that
involved giving each consonant sound a relative value based
upon its frequency of occurrence in English speech.

Such

values were based upon a 1936 study by Travis concerning
the relative frequency of occurrence of speech sounds for
children.

Wood said, 11',Che articulation index is the sum of

the relative values of each comonant sound the person is
able to produce correctly in continuous speech.

If he could

produce them all correctly his score would be 100.

If he

were able to produce sound correctly except /t/ for example,
his score would be 88.0 because /t/ accounts for 12 per cent
of the consonant sounds occurring in the language. 11
Wood was quite severly criticized by other writers because of his arbitrarily assigning equal numerical values to
consonants, assuming their frequency in words to be equal in
all positions, and assuming their damaging effect on speech to
be equal in all positions.

One of the most outstanding criti-

cisms was that of Henrikson (22), who questioned the equal
division of each relative value among the positions in which
the sound occurs.

He surveyed a group of six to thirteen year

old school children noting the frequency of occurrence of the
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consonant sounds, broken down by initial, medial, and final
positions, and compared the findings with the theoretical
frequencies assumed by Wood.

Henrikson concluded that pro-

rating consonant sounds on the assumption that they occur
equally or approximately equally in all positions in a word
was not justified, and hence that Wood's index was not valid.
Van Riper and Irwin (52) seem to concur with the negative
judgments of Wood's index.

They say, "We do not ·feel that in

its present form the Wood Index is completely adequate either
as a research or a clinical tool, but it does point the way
to what someday may become an objective method for estimating
the severity of an articulatory disorder."
In 1947 Reid (38) reported the use of an articulation
rating which considered the order of development as the basis
for judging severity of defective articulation.

Consonants

were given subtractive values inversely according to their
normal developmental order as reported in West (53).

However,

Reid also gave equal value to the three positions of speech
sounds in a word as did Wood.
The most recent attempt (1960) was by Templin and Darley
(44), with whose test it is possible to obtain a result which
considers 176 sounds, consonants, consonant blends, vowels,
and diphthongs.

It is apparent this is a return to the original

"counting the errors" method.

However, in addition to using the

counting as a basic measure in diagnosing, the totals are plotted
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against provided tables of means and standard deviations of
results of normal speakers at various developmental levels.
The test would seem to be limited because of providing comparisons for only three to eight year old children, but the
authors say, 1 T.able entries for eight-year-old children should
be applied to all children older than eight since studies
(Templin, Mildred C., Certain Language Skills in Children,
Institute of Child We'lfare Monograph Series, No. 26) indicate that development toward accurate articulation of speech
sounds may be assumed completed for most children by the age
of eight. 11
A further complicating factor in measurement of severity
arose from the question of effects of kinds of articulation
problems.

Three possible types of acoustic deviation in the

individual speech sounds are usually noted:
stitutions, and distortions.

omissions, sub-

Because of an historical disa-

greement among clinicians concerning the line to be drawn between one deviation and another, Wright (56) used a seven-step
scale of error severity ranging downward from the sound as
correct, through various stages of distortion, substitution,
and finally omission, to test ten school children aged five
through eight who were judged to be defective in articulation.
Their speech was tested on a stimulus-response basis, and
judged by three trained clinicians.

The attempt was to check

the validity of this scale by comparing judgments of live speech
responses with scaling of the same responses on recording tape.
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He found close enough reliability between the judgments to
"warrant using the tape recorders in training students who
are learning to evaluate articulation responses."

In addition,

he concluded that the seven-step severity scale served as a
valid basis for judging articulation errors and as a guide for
beginning therapy.

It should be noted his was an unusually

limited study in terms of number of subjects as well as number
of judges.
Powers (50) resolves that problem of relative importance
of omission, distortion, and substitution in her discussion
of the causes of articulation defects.

She suggests that

since there is no one and only cause, it is practical to group
all kinds of functional speech deviations under the classification of
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general oral inaccuracy," rather than omission,

substitution, and distortion.
It must further be recognized, however, that severity of
defect rating is still in an experimental and developmental
stage.
Areas of research.

It should be noted that nearly all of the

ensuing studies have attempted to define a systematic difference
between so called functional articulation cases and normal
speakers.

Such variables as size and shape of the tongue,

length of the lingual frenum, dental structure, relationship
of upper and lower jaws, size of lips, auditory discrimination,
auditory acuity, auditory memory span, intellect, environment,
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emotional or personality characteristics, etc., have been
topics for research.

Of these many known and suspected

causes of articulation defects, the research examined for
this paper shall be grouped under these classifications:
oral structure anomalies, including dentition, dental prosthetics, lips, tongue, and tonsils and adenoids; compensatory
factors; intelligence; environmental factors, including sibling influence; emotional conflicts; and auditory factors.

11

ORAL STRUCTURE ANOMALIES
Dentition.

One of the first significant studies to explore

the possibilities of dental structure anomalies causing
articulation defects was made by Fymbo (18) in 1936.

In

his research he categorized the dental deviations of the entire study group into three classes:

slight mal-occlusion,

severe mal-occlusion, and facial deformities.

He examined

410 students and classed their respective speech patterns
as follows:

111 were considered to be speech defectives,

100 were superior speakers, and 199 were thought to be
average speakers.

It is significant that in this group

mal-occlusion was evident in 87 per cent of those with a
speech defect, 62 per cent of the average speakers, and
33 per cent of those who had been classed as superior
speakers.

It also seemed that the sounds of

11

s, z, th,

sh, ch, dj, and zh 11 were those most frequently in error
because of, or effected by, mal-occlusion.

Absence of

teeth was found to be significant, but only in that the
eight anterior teeth were more relative to speech defects.
Powers (50) has concluded in her estimation of the Fymbo
study that poor articulation is not a necessary consequence
of all mal-occlusion and that to the contrary, mal-occlusion
is not present in all cases of articulation disorders.
Fairbanks directed a series of studies which considered
as possible factors in causing articulation defects:

(1) rate
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of movement of the oral structures, (2) size and m:>vement of
the lips, (3) size and movement of the tongue, (4) condition
of the teeth and hard palate, and (5) hearing.

In 1951, he

and Lintner (15) studied the teeth and hard palate with relation to their causing articulation defects.

A test group

of sixty young adults, of whom thirty were male and thirty
female, sub-divided into fifteen defective and fifteen normal
speakers in each group, was compared after measuring size
and height of palate, natural dental occlusion, and transverse measure of cuspid and molar width.

Among the con-

clusions from the study are:
1.

In dimensions of the dental arch and
hard palate (width and height) statistically significant differences related
to speech ability were not found.

2.

Marked dental deviations were significantly more numerous among the
inferior subjects.

3.

Openbite or closebite were significantly more numerous in the inferior
group, openbite being the greater
factor in the difference.

Table I shows the incidence of dental deviations in speakers
of the two groups which served as a basis for the above conclusions.
Superior

Inferior

20
9
No Marked Deviation
21
10
One or More Deviations
10
(One deviation)
5
4
(Two deviations)
5
1
(Three deviations)
5
1
0
(Four deviations)
Table I. Incidence of speech defects compared between members
of a superior speaker group and one of inferior speakers.
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The Fairbanks - Lintner study seemed to contradict a
similar study by Carrell (9) in 1936.

This earlier study

compared 120 speech defectives, chosen from a total group
of 1174, with the remaining 1054 members who were judged
to have normal articulation.

Findings indicated no sig-

nificant difference in dental anomalies between the two
groups when judged as being relative to articulation.
It remains that conclusions relating defective speech
and dentition are indecisive.
Dental prosthetics.

In 1956, Feldman (17) made a study of

32 dental patients ranging in age from nine to 18 years in
an attempt to determine whether or not the placement of
orthodontic appliances caused significant adverse deviations
in the pattern of speech.

He conceded that in some instances

such appliances can alter patterns of speech temporarily, but
at the end of one to three weeks, patients usually accoIIm10date for the presence of the appliance and overcome any hindrance caused by it.

According to the findings of his study,

he does not think it necessary to have patients take any particular speech training exercises while undergoing orthodontic treatment.
Evidently there is considerable disagreement concerning
the placing of orthodontic appliances and the need for accompanying speech therapy.

Feldman cites a particular reference
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by Stolzenburg (41) who in 1950 definitely connnitted himself
to the theory that "any remedial attempt concerning dental
anomalies requires reference to and therapy in speech correction."
Van Riper (51) seemed to take a relatively neutral attitude
concerning speech therapy and orthodontic work.

He suggested

that the postponing of therapy until after dental work has been
done "may not be entirely justified."

He reported observations

of many child lispers who were corrected by speech therapists
before nature or the dentist had provided the proper teeth,
and in none of these did the lisp return or any other defect
result.

He added, as a word of caution, that the more recent

studies indicate that former emphasis on structural deformities of the mouth and their relevance to speech defects has
been far too great.
Lips.

A study by Fairbanks and Green (14) concerning the re-

lationship of labial deviations to articulation defects was
made in 1950.

They measured the thickness of upper lip,

thickness of lower lip, horizontal spread from corner to
corner, and vertical length of upper lip in the

midline~

Measurements for a group of articulatory defectives were
compared to those for a group of matched normal speakers
and results indicated that there is negligible difference
both in measurements and ability in use of the lips among
those tested.
conclusive:

This quotation from theirsunnnary would seem
"This finding, that differences between ability
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groups are both absolutely and relatively small, suggests
that lip dimensions are unrelated to articulatory ability,
as defined in this investigation."
Another of this group of studies directed by Fairbanks,
but this time in association with Spriestersbach (13) considered the rate of movement of the oral structures.

There

seemed to be no significant difference in the speed of these
structure movements between the normal and speech defective
test groups except among the males.

In that sex a difference

of 1.06 between means of number of lip movements per second
in relation to articulatory ability was obtained in favor of
the superior group.

In fact, differences between sex groups

were consistently in favor of the male, but failed of statistical significance in most instances.

Rate of movement of

the speech structures, in descending order, ranked lips
first, and then mandible, tongue-alveolar, and tongue protrusion.

Over-all results indicate that all differences

between ability groups were small, and, except in the instance of difference between the male groups, not statistically significant.
Tongue.

Fairbanks and Bebout (16) studied the relationship

of maximum tongue length, length of tip, maximum amount of
tongue force, and percentage of error in duplicating tongue
position for their apparent influence upon articulation.
"The differences between ability groups were small and not
statistically significant in maximum tongue protrusion,
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length of tongue tip, maximum tongue force, and percentage of
error in duplicating a tongue position; a significant sex difference in favor of the males was found only in tongue force."
Van Riper and Irwin (52) report a 1940 study by Palmer and
Osborn who matched two groups of normal and defective speakers
according to age and sex, and then tested both groups for
tongue pressure.

They found no significant difference between

sexes relative to tongue pressure, but a decided difference
in favor of the normal speaking group.

These results seem

to be in direct contradiction to the findings of Fairbanks
and Bebout.

It should be mentioned, however, that Palmer

and Osborn reported a measureable frequency of malnutrition,
febrile and wasting diseases among those in their articulatory cases which, due to a lack of physical stamina, could
possibly account for there being such a difference between
the defective and normal group.
It seems appropriate to note here a result reported in
a study by Jacobson (27), which will be more completely
discussed in an ensuing section concerning intelligence.
Her testing of non-achieving and achieving non-institutionalized children who were considered mentally retarded
resulted in no differentiation between the two by examination of the oral-peripheral structure and its functions.

17

Tonsils and adenoids.

Greene (19) has done a recent study, 1957,

concerning the speech of children before and after the removal
of tonsils and adenoids.

Her survey considered 377 unselected

cases between the ages of three and eight years.

Rechecks were

limited to those whose speech or behavior warranted a further
examination after surgery, and in some cases were limited by
difficulty achieving transportation for the child to the center
of re-examination.

Therefore, it was impossible to accomplish

a 100 per cent survey.

Actually, only 158 children were availa-

ble for recheck, but it seems notable that of the remaining 219
children none was reported as having an abnormality of speech
or behavior either before or after the operation.
findings suggest
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Greene's

a dramatic improvement in articulation and

clarity of speech after surgery, especially in those children
suffering from indistinct speech. 11
unaffected by the operation.

Lisping seemed to be

Although there were no definite

conclusions drawn as to the justification of recommending
tonsillectomy, Greene infers that because-of the high percentage of success in this test instance that certainly no
harm can be done.

A general recovery pattern of the children

caused her to make this statement:

"The transformation taking

place in so many children was one of the most satisfying
aspects of this survey."
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Compensatory factors.

West, Ansberry, and Carr (53) have

suggested that there is a basic adaptation factor in the
development of speech, and that it has a positive and negative aspect.

The positive aspect is seen as in normal early

speech development when the learner has no structural anomalies
to overcome, skill with two or more simultaneous first languages,
early reading readiness, and unusual skill with manual performance.

Negatively, the learner who does not adapt is considered

with respect to three divisions:

(1) the mentally dull, (2)

children who are suffering, and for a considerable period in
the past have suffered, debilitating disease, and (3) children
with a congenital constitutional inferiority which enhances
the reduction of impetus in displaying individual initiative
and moral stamina; a person with less than average intellectual
curiosity and desire to learn.

Among these, the adaptation

factor is carried to varied degrees of application, and compensation for certain structural anomalies is made.

Because,

the authors say, children are not equal in this capacity to
make adjustments to, and compensations for, structural anomalies of the articulatory mechanism, it is often wise to look
for a cause of the apparent defect other than anomaly; and in
every case consider the possibility that an additional cause
is operating in concert with the anomaly.
Powers (50) considers the proficiency of the adaptive
abilities of the articulators in very much the same light.
She says that because the

11

human speech mechanism11 has
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remarkable compensatory capacities, that caution must be employed in assuming that when anomalies are present and articulation is defective, the speech is necessarily a result of the
observed anomaly.

It is always wise to evaluate other causal

possibilities as well.
In concluding this section concerning anomalies of the
oral structure relative to speech defects, it must be recognized that though even some studies indicate findings of

~

oral anomalies among defective speakers than among average or
normal speakers, there are also some studies which find no
significance in variations of the various parts of the speech
mechanism.

Summarizing on the basis of the research presented

here, there seems to be no systematic pattern in which functional articulation speakers vary from normal speakers in regard to
dentition, tongue size or shape or movement, length or height
of palate, or size or movement of the lips.
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INTELLIGENCE
It is generally recognized that proficiency in the various
intellectual skills tends to vary in parallel.

For example, the

child deficient in the speech skill might very well be expected
to be deficient in reading.

Assuming that level of intelligence

is a governing factor in the display and development of these
various skills, it might be hypothesized that aptness in development of a proficient speech pattern is directly related to
the mental capacity of the individual.
Van Riper (51), for example, indicates a number of causative factors in what he calls "delayed speech."

He leads the

list, though not necessarily indicatively, with low intelligence.
It is historically interesting that in 1912 Conradi (12)
labeled speech defectiveness as a "child's disease," and suggested that the defect may sometimes tend to a natural curve
of alleviation as the child matures.

He further suggested

that mental weakness is not implied by the presence of a
speech defect.

Quite to the contrary, that because of sensi-

tivity to ridicule pointed at the defect a situation of withdrawal may develop so as to impede intellectual progress and
cause an apparent mental deficiency.

He said that "with the

rellX)val of the speech defect a student is given the chance
for normal intellectual development, provided he is mentally
capable . 11
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The research on, and testing of the relationship of intelligence to articulation skill, according to Powers (50,
has been approached in three principal ways:

(1) articulation

growth in relation to intelligence in normal, unselected children, (2) comparison of intelligence of articulatory defectives
with that of normal speakers, and (3) consideration of intelligence as the independent variable and comparison of the speech
of mentally deficient with mentally normal individuals.
Barnard (5), in 1930, reported studies indicating frequent coincidence of defective or subnormal mentality and
slurring, lalling, or lisping in five and six year old children.

He further related a study by Fletcher which was done

in special schools for the educable mentally handicapped in
St. Louis, Missouri.

Results of testing done there indicated

an incidence of speech defects of all kinds to be ten times
more prevalent in mentally retarded children than in those
of normal intelligence.

He compared his figures with current

normative figures at that time.
Barnard arrived at two primary conclusions concerning
mental deficiency and speech defects:

(1) Varying levels of

intelligence are found in various kinds of speech defects.
Low intelligence is a symptom, rather than a cause, of speech
defects.

(2) Retardation in school in the case of speech de-

fectives is not caused by lack of intelligence but is an emotional maladjustment which may be remedied by an understanding
of individual personality.
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Van Riper and Irwin (52) report a study relating articulation development and intelligence made by Wellman, Case,
Mengert, and Bradbury in 1937, in which testing children two
to six years of age yielded a correlation of .80 between articulation skill and chronological age, and of .71 between articulation skill and mental age on the Stanford-Binet.

With the

chronological held constant, there seemed to be little relationship between articulation and mental age.
A study by Carrell in 1936 entitled "A Comparative Study
of Speech Defective Children" concluded that speech defectives,
those having a trait of general oral inaccuracy, tended to
measure lower in the level of intelligence and show greater
retardation in scholastic achievement than did normal children.
Reid (37) in 1947 reported upon "The Etiology and Nature
of Functional Articulatory Defects in Elementary School Children."
She tested thirty-eight children between ages six and thirteen,
near Madison, Wisconsin.

She had ruled out all those children

with obviously organically caused speech problems to deal with
functional cases.

The group rated 75 or more in I.Q. She found

a low positive correlation of intelligence to severity of articulation defects.
In 1942 J. L. Bangs studied the speech deficiencies of
mentally retarded children and concluded that mental age has
much greater predictive value for speech than does chronological
age.

He found that misarticulations follow essentially the same
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pattern in mentally retarded children as they do in functional
articulation cases of the same mental age but of normal intel1_igence.
.

Karlin and Strazzula (29), in 1952, studied a select group
of fifty children from the Clinic for Retarded Children of the
Jewish Hospital in Brooklyn, New York.
ranged from three to fourteen years.

The chronological ages
The premise of the study

rose from long established assumption that speech defects are
a characteristic sign of the mentally retarded, and that the
degree of the speech defect is directly proportional to the
degree of mental retardation.
dieted the assumptions.

Results of the study contra-

Indications were that children who

were severely retarded mentally, with limited speech, but with
relatively good articulation were frequently seen.

However,

this result is logical if it is considered that with minimal
speech there is a proportional chance of articulation error.
This study found that the majority of the children had speech
defects similar in type to those of normal children, but that
their difficulties were more severe, and more numerous.

Omis-

sion and substitution of sounds seemed to be the most connnon
kinds of errors.

These ranged from as many as twenty-four in

one child to three at the lowest point of incidence.

Interestingly

enough, the ones with the lower I .Q. 's rated the best on the
articulation error scale, again probably because of their limited
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vocabulary and less chance for frequency of error.

Also,

with such a vocabulary there would be more chance for concentration in the perfection of its production, partially
because those with lower I. Q. seemed to be more adept at
echolalia, or ability to imitate.
A 1953 study by Schlanger (41) of 74 mentally handicapped
children between the ages of eight and sixteen years indicated
that 68 per cent of the group could be considered speech defective.

Of this figure, 56.7 per cent were diagnosed as

being defective in functional articulation.

The performance

ability was considered in terms of articulatory ability alone,
and did not include consideration for aptness in communication
of language and thought.

Specific conclusions of this study

showed that the large number of sound substitutions (10 per
cent of all sounds tested), and the sounds found most frequently defective indicated the immaturity of the speech of
these children.

Co-efficients of correlation obtained to

determine the interrelationships of all measures used indicated
that in every instance the correlations between M. A. and the
scores for articulation tests, tapping with the better hand,
auditory memory for vowels, sound discrimination, and repeating the syllable

11

puh, 11 were higher than those between

C. A. and the same scores.
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In 1958 Jacobson (27) made a study which considered the
"speech and oral language performance of non-institutionalized
achieving and non-achieving mentally retarded childre'(l. 11 The
investigation included 100 children who ranged in I. '-l. from
60 to 75, and were divided into two groups of fifty, labeled
non-achieving and achieving.

Tests involved performance in

auditory and visual skills, structure and muscular control
of the oral-peripheral speech mechanism, articulatory proficiency, and complexity of grarrnnatical structure (possibly
overlaid with memory span.)

She found a mean difference be-

tween the two groups to be 2.36 months in mental age, 1.86
points in the intelligence quotient, and 16.24 months (or
1.5 school years) in comparative achievement.

Articulation

testing results indicated that non-achievers made more errors
in omissions and substitutions than did the achievers, but
that there were fewer distortions among the non-achievers.
Also, the general trend of speech intelligibility among the
non-achievers was lower.
Indications of research concerning the relationship of
intelligence to articulatory deficiencies suggest not a close
enough parallel has been shown to have much predictive value,
except within gross limits; that is to say, only the most general prognosis can be attempted when considering intellectual
ability in relation to defective articulation.

And, while

the assumption relating the two traits remains, there is lack
of evidence of a systematic order of relationship.
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ENVIRONMENTAL FACTORS
Johnson, et al., (28) suggest that the two most influential
factors of environment relative to the development or nondevelopment of speech are motivation and stimulation.

It

is generally accepted that children tend to reproduce the
dialect, the grammar, and often the individual mannerisms
of speech of their parents or other adults with whom they
are closely associated.

Conversely, it would follow that

a child who lacks speech stimulation could hardly be expected to develop speech facility even if he were mentally
capable.
West, Ansberry, and Carr (53) say, concerning unfavorable
environmental factors and the development of speech, that
speech stimulation during infancy and early years is of the
utmost importance.

The lack of such might be considered

contributory to delayed speech, mutism, stuttering, or
other linguistic handicaps.
Milisen (33) says that defective articulation results
from the disruption of the normal learning process, and
that "any condition involving the environment and the
learner which interferes with the connnunication attitude
will disrupt the normal learning process and produce substitute responses."
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Parental occupations.

In 1948 Irwin (24) studied the in-

fluence of parental occupational status and age, on the
speech sound development of infants under two and one-half
years of age.

The parental groups were considered as two

basic classes, laboring men who either were skilled or unskilled, and men whose work was business, clerical, or
professional.

The mastery of speech sounds for the children

of the two groups was found to proceed at different rates.
Most significance concerned the difference relative to the
occupational status, the slower learners being members of
the laboring group.

It also seemed significant that the

occupational component was not effective until the last
year of the infant period, or after one and one-half years.
Templin (46) made a 11¥)re recent study, 1953, in which
she tested 480 children for articulation accuracies by an
original screening test incorporating 50 single-word eliciting items testing 113 speech sounds.

The children were

all singletons, between ages three and eight, of normal
intelligence, white, had no gross evidence of hearing impairment, and of parents who were considered as members of
"upper and lower socio-economic groups."

Results indicated

that at each age level the upper socio-economic group received the higher score on both the articulatory screening
test and on accompanying diagnostic tests, but that on the
whole, differences between the scores were not statistically
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significant.

That is, as the age of the child increased, the

correlation of speech difficulty and economic status decreased.
It seemed Simply to amount to the fact that children of the
lower economic group required about one year longer to reach
essentially mature articulation than did those of the upper
economic group.
Sibling influence.

Opinions regarding the influence of sib-

lings upon the speech development of the infant seem to be
conflicting to say the least.

Powers (50) indicates studies

by Wellman in 1931 showing no relationship in children two
to six years old between articulation skill and number of
older children, and by Becky in 1942 showing no significance
in birth order as related to delayed speech, but that the
child with speech retardation tended to be the youngest
child.
Irwin (25) in 1952 studied several infant groups ranging
in age up to two and one-half years.

He examined their speech

development relative to phoneme type and phoneme frequency.
Comparisons were made between infants having older siblings
and those without.

Results showed very little divergence

on a graph depicting the speech development of the only child
and the infant with siblings.

He suggested a contradiction

of the generally accepted theory that older children tend to
provide speech stimulation for younger siblings.
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Other variables.

In 1946 Wood (54) tested 50 articulation

defective children and their parents.

None of the articulation

problems could be directly related to physical or mental characteristics in any degree as far as could be determined.

Sup-

posedly, the cause(s) of the articulatory defect in the children lay in the inunediate parent-influenced environment.
Personality and case history testing of the parents indicated that the mothers were generally poorly emotionally adjusted, and definitely more neurotic than those considered
normal.

(It has been suggested that such indication might

be a result of the stress and -worry of war-time.)

However,

further testing results showed that fathers were closer to
the expected norm.

Personal interviews after testing seemed

to bear out testing indications, and 39 out of the 50 cases
persisted in certain features:

(1) general unfavorable en-

vironment, (2) economic instability, (3) defective home
membership.

The group of 39 was divided, one half receiv-

ing educational counseling, and the other half none.

Re-

peated testing resulted showing significant worth of the
counseling.
Environmental causes of speech defects have been looked
for in the effects of rural and, or as opposed to, urban
living upon the constitution of the maturing child.

Powers

(50) reports two studies, one by Louttit and Halls in 1936,
and one by Wilson in 1952(an unpublished MA thesis), in
findings were contradictory.

whi~h

The earlier study found a greater

incidence of speech defects among the school children of the
rural areas than among students of the city systems.

The

later study indicated a greater frequency of articulatory
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problems among urban youngsters than among the rural.

In

neither instance was the difference considered so great as
to prompt a conclusion regarding the problem.

It might be

considered that the children included in the testing of the
second study were actually, or could have been, judged as
members of the rural area at one time.

Sociologists are

finding it more and more difficult to differentiate rural
and urban.
Emotional conflicts.

Van Riper (51), from clinical obser-

vations, suggests that emotional conflict is a frequent cause
of not only speech defect, but also speech loss.

Pressures

such as forcing a child to recite or perform when he feels
himself incapable to do so successfully, setting too high
speech standards in the home, deprivation of attention, and
overattention so as to deny the need for cormnunication are
considered as contributory causes.
Johnson (28) has much the same thing to say concerning
emotional maladjustment and speech retardation, or speech
defects.

He suggests that the primary difference between

the situation of a child refusing to talk and one having
certain speech defects lies mainly in the degree of the effect
produced rather than in the nature of the causal factors.
also references to the Wood study, previously included, as
showing indicators of relationship of speech defects and
emotional strain.

He
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Van Riper and Irwin (52) consider the possibility of
emotional conflicts being contributory to the development
of speech defects, but hesitate to draw specific conclusions
concerning the relationships.

Instead, they say "probably

the wisest course would be to table the question and withhold judgment."
cliche:

They go on to improvise on a time proven

"You can lead a horse to water but you cannot make

him speak correctly!"
No further research studies relating speech defects and
emotional conflicts are available for inclusion in this paper.
Reading stinrulability.

Irwin (26) studied the influence of

parents' systematically reading stories to children during the
interim between 13 and 30 months of age.

He compared the re-

sults of tests of an experimental group of 24 children, with
those results from a control group of 10 children, all physically normal.

The experimental group was exposed to 15 or 20

minutes of reading each day.

There was no specific effort to

stilillllate the child's vocalization.

The control group was not

treated in any special way with respect to parental reading
aloud.

Results indicated that systematically increasing the

speech sound stimulation of infants of this age would lead to
an increase in the phonetic production of these infants over
what might be expected without reading enrichment.

Irwin was

cautious in his conclusions, but it might be expected that
earlier speech learning would follow.
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AUDITORY FACTORS
It seems that nearly every investigator, unless he is
searching in a defined and specific area as regards causes
of articulation errors, has touched upon the possibility of
speech defects being partially initiated by some form of
hearing impairment, whether it be actual loss for hearing,
inability to discriminate adequately, or in the form of
deficient auditory memory span.

With this thouglt fore-

most, it will be the effort here only to outline some of
the seemingly more important and relevant reports of investigation.
Auditory discrimination.

Auditory discrimination goes one

step further, concerning the ability in hearing, than just
the ability to hear sounds.

Discrimination implies that

there is an adequate discrimination of perception among
speech sounds.
It appears that certain sounds confused and misheard by
the speech defective are those with which he has articulatory difficulty.

On the other hand, many normal speakers

commit similar auditory errors, yet no speech defect results.
Certain sounds difficult to hear are involved in sound substitutions, yet certain other sounds found in sound substitutions
were not found acoustically difficult.

If it is reasoned that
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faulty discrimination leads to sound substitutions, the
justifying factor of sound substitution defect in one child
and not in another when both make faulty discriminations
must be supplied.

Such justification might be deficient

motor ability, unsuitable speech models, or chance attention
factors.
In 1931 Travis and Rasmus (48) made a study of 383 normal
speakers and 165 defective speakers ranging in age from five
years to adulthood.

Supposedly all defectives could be

considered as functional articulation cases.

Most of the

errors made by defective speakers were with the sound of
their difficulty.

That is, each individual seemed to con-

centrate his error in a single acoustical category.

There

was no indication of correlation of scores resulting from
a speech discrimination test and the Binet test for I. Q.,
however, specific results of the testing indicate speech
sound discrimination ability causally, if only to a slight
degree, related to disorders of articulation.
Carrell (10) in 1937 refers to the Travis-Rasmus study,
agreeing with the indications of their findings, and adds
that the speech defective children he studied were somewhat
inferior to normal speaking children with respect to their
ability to discriminate between phonetic units.

His study

indicated general retardation among those tested, but the
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investigation failed to show any single general factor invariably associated with sound substitution defects except
to indicate a tendency for speech defectives having sound
substitution habits to fail to discriminate between the correct and incorrect sounds.
In 1938 Hall (20) tested 83 University of Iowa freshman
students who were defective in their speech, and found no
significant difference in ability to discriminate speech
sounds between this group and a group of normal speakers.
Hansen (21) in 1944 sought to determine by measurement
whether or not adult functional articulatory defectives
demonstrated a positive tendency toward deficiency in sound
discrimination.

He tested 95 male college students of Purdue

University ranging in age from 17 to 24.

Results of testing

indicated that untrained defectives did not differ significantly from normal speakers in sound discrimination.

Also,

trained defectives did not differ from untrained defectives,
not did they differ from normal speakers.

He concluded that

there was not adequate substantiation, as a result of this
testing, to verify the assumption that such auditory deficiency exists more frequently in adult defective speakers
than in adults with normal speech.
A report by Spriestersbach and Curtis (42), based upon
observation and other research, recognizes the generalized
inability of speech defectives to discriminate speech sounds.
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They present two assumptions:

(1) that an individual found

to have a defective sound consistently misarticulates the
sound in all phonetic contexts and in all kinds of speaking
situations; (2) that treatment should invariably follow the
pattern of ear training, then production of the sound in isolation, and progressively on to speaking situations.

This

seems to be making excuses for some instances of functional
articulatory defects, in that certain individuals may not
have developed an effective awareness of that particular
phonetic unit.

Although there is no conclusion, they make

reference to the studies of Sayler, and Roe and Milisen,
who

11

have established clearly that inconsistencies in speech

sound production can hardly be attributed to chance."
In a 1946 report, Mase (31) tested 53 fifth and sixth
grade boys, all of whom had two or more sound substitutions,
in an attempt to determine a specific etiology of speech defects.

Among his conclusions were results indicating no dif-

ference between this defective group and tested normal groups
with regard for discrimination.
Kronvall and Diehl (30a) compared the discrimination
ability of thirty elementary grade children, who were diagnosed as severe functional articulatory defectives, with the
discrimination ability of a control group matched by chronological age, sex, grade, and intelligence.

All subjects were
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tested individually and by the same examiner using the Templin
Speech Sound Discrimination Test.

Conclusions showed inde-

cisiveness as to whether discrimination difficulties cause
articulation errors or the reverse.
bear this out:

Three primary ones

(1) a deficiency in auditory discrimination

may be the cause of some functional articulatory disorders,
(2) some articulatory disorders may cause poor auditory
discrimination, and (3) both functional articulatory disorders
and deficiency in auditory discrimination may be caused by
some other condition.
Auditory acuity.

Van Riper and Irwin (52) refer to numerous

research studies concerning the relationship of ability in
auditory acuity, the ability to hear sound, and development
of speech defects.

Again, studies indicate both positive and

negative results, and the authors conclude that "reduced
auditory acuity either for temporary periods during the speechlearning process or as a permanent impairment £!!!. produce
articulatory errors •••• at least it will be contributory to
the difficulty experienced in retraining. 11
Carrell (10) found a general deficiency of auditory acuity
associated with the speech defective children in his study.
Hall (20) reached a contradictory conclusion from the result of her testing college freshmen who were defective in
their speech.

She indicated the deficiency in auditory

acuity was not a differentiating factor between normal and
defective speakers.
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Mase (31) found only a slight difference in auditory
acuity between a group of speech defective fifth and sixth
grade boys, and a normal speaking group.

However, his find-

ings are not particularly significant since he eliminated all
those with a

11

hearing loss" before testing for defective articu-

lation.
Auditory memory span.
term implies.

Auditory memory span is just what the

According to the proficiency of the hearing

ability of the listener, he is able to repeat various series
of speech sounds offered to him verbally by a tester.
An investigation was made by Anderson in 1938 in which
he used two original tests, one of vowels and one of consonants, with a group of college students to test auditory
memory span.

He found no relationship between auditory

memory span and pitch discrimination or auditory acuity.
Metraux (32) tested two groups of children, 34 in each
group, matched by school grade, age, sex, and I. Q., for
auditory memory span.

Her test was a modification of the

Anderson Memory Span Test for Vowels and Consonants.

It

was in recorded form, and judged by an examiner who recorded
phonetically the responses of the students being tested.
Results indicated no significant difference between the
ability of those in the speech defective group and those
in the control group to handle test trials, especially the
test sections concerning vowels.

However, there was some
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indication that the speech defective group was inferior to
the control group in the use of consonants.

Her ultimate

conclusion was that memory span is not necessarily significant with relation to defective speech.
Hall (20) in 1938 tested university and elementary groups
of matched defective and normal speakers.

She found no dif-

ference in auditory memory span for speech sounds between
the groups.
The Mase (31) test in 1946 indicated no difference of
performance between groups of defective and normal speakers
concerning auditory memory span.

However, these results

seem to be subject to some degree of question since pretest screening excluded those with hearing impairments and
I.Q. 's below 80.

Van Riper (51), on the basis of clinical observation
and experience, includes testing for auditory memory span
as a matter of routine in clinical articulatory testing.
He says "research has not shown any conclusive difference
between groups of articulatory cases and groups of normalspeaking individuals on auditory memory-span tests, but
certain individuals are found whose auditory memory spans
are so short that this factor must be taken into account
during treatment."
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Jacobson (27) found that auditory tasks in memory span
and single word recognition did not differentiate achievers
from non-achievers, and that such abilities are learned by
children who reach the mental ages of three and four.

(She

noted that this seemed to confirm a hYPothesis earlier advanced by Carhart.)
Pitch discrimination.

Soll'Bil.ers, Meyer, and Fenton (40) tested

the pitch discrimination of a group of 65 school children
above third grade with either defective /r/ or /sf sounds.
Pretesting excluded any with hearing loss of 20 db or more.
The experimental group was compared with a matched control
group by age and I. Q.

Articulation testing was done by

a team of trained speech therapists using the Wernock-Medline
Picture Articulation Test.

Pitch discrimination was judged

by the Tilson-Gretsch Musical Aptitude Test.

Analysis of

variance for the groups provided evidence to support the
conclusion that those children with articulation errors on
/r/ or /sf perform more poorly on a test of pitch discrimination than do children without articulation errors.

Because

the defective group was receiving speech therapy, and on the
assumption that auditory discrimination training might have
been expected to have improved auditory perceptual skills,
it seems inappropriate that the scores of the defective group
were lower than were the scores of the control-normal group.
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The authors say:

"The findings of this study suggest the

possibility that children who have functional articulation
problems of different types may be poorer in pitch discrimination than normal, 11
This final section has considered a number of studies
concerning the relationship of hearing acuity, speech sound
discrimination, auditory memory span, and pitch discrimination to speech impairments.

These seem to be thoroughly

investigated problems, but for all of the investigation
there has been no conclusive evidence indicating a systematic correlation of causal auditory factors and so-called
functional articulatory defects.

Powers (50) says:

11

It is

safe to conclude that not one of the auditory skills so
far investigated -- acuity, high-frequency loss, speechsound discrimination, auditory memory -- is generally or
consistently inferior in functional articulation cases."
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SUMMARY AND SUGGESTED RESEARCH NEEDS
Summary.

Because the findings of nearly each piece of re-

search reported in this writing can be partly or wholly
contradicted by the findings of another, it would probably
be no less than appropriate to conclude without judgment or
opinion as to what factors are always directly related as
causes of functional articulation defects.
It has been shown that investigators find dentition
anomalies among both normal and defective speakers, and
that what seems to be causing a speech defect in one case,
does not cause a defect in another.
Size, shape, and rate of movement of the

11

articulators"

of the oral mechanism have generally proven to be non-correlated
to speech defects in physically mature individuals.

It was

only in the cases of obvious physical underdevelopment or
failing health, that compared correlations of oral mechanism
dexterities indicated a favor for normal speakers.
Attempts to associate auditory factors as-the cause of
articulation defects have not proven as successful as might
seem obvious.

Neither auditory memory span nor auditory

discrimination has been given adequate research attention to
conclude, except in some cases, that they bear directly on
development of speech defects.
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Of the research questioning the association of emotional
disturbance and speech defects, much has been found indicating
coincidence.

However, investigators suggest that there is not

enough strong evidence to warrant the conclusion that such
conflicts cause speech defects.

The related aspect of mental

ability has also received investigation that indicates an
incidence together with speech defects, and possibly a direct
cause in the instance of extreme low mentality.

Although, in

cases considered to be of borderline I. Q. and above, between
sub-normal and near-normal, research indicates there is no
systematic pattern by which speech defects are related to
intelligence.
As a composite conclusion, it seems that, first of all,
research must continue to explore, and in fact, expand the
areas of concern in relation to causes of speech defects.
Also, it seems that investigation to date has been of more
worth for the findings which tend to eliminate some suspected causes, rather than establishing a systematic incidence of a particular cause or causes with equally specific
defects.
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Suggested research needs.

This writer makes the following

suggestions for research and study concerning the causes of
functional articulation defects:
1.

By a mass co-operative effort, devise an articulation
testing and rating scale which would have universal faith
and acceptance.

2.

Explore further the possibility of environmental factors
being causes of speech defects:
(a) socio-economic status
(b) family, sibling, occupation, school influence
(c) regional location
(d) population density influence(rural/urban/city)

3.

Further consider mental deficiency, within a measureable
I. Q. span, as directly causative.

4.

Thorough investigation which might support the remval
of tonsils and adenoids after four years of age, and
prior to entering school, as an aid to speech.

5.

The correlation of lack of accurate reception of visual
cues and functional articulation defects.

6.

Consideration for the effect of 'models' on articulation
development.

7.

"Are some so-called functional articulation problems
basically due to cerebral pathology? 11 (Resea_rch Needs
in Speech Pathology and Audiology, Alnerican Speech
and Hearing Association, 1959.)

8.

"Factors which promote as compared with factors which
impede the normal development of speech sound articulation. 11
(Research Needs in Speech Pathology and Audiology, American
Speech and Hearing Association, 1959.)
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Although the etiology of functional articulation defects
is one of the areas in which most speech clinicians operate
with feelings of confidence, there is still much uncertainty
and many unproved concepts in current clinical use.

We

should value the information we have from research, but we
must not conclude, by any means, that the last word has been
written on the subject.
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